Ionic liquids containing the 1-butyl- -3 S cm -1 at room temperature. The examination of the ionpolymer interactions and ionic conductivity are discussed and investigated by FT-IR and Electrochemical Impedance Spectroscopy (EIS) respectively.
-3 S cm -1 . Kajian mengenai interaksi antara ion-polimer dengan konduktiviti ionik masing-masing dijalankan dengan FT-IR dan Spektroskopi Impedans Elektrokimia.
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INTRODUCTION:
Room temperature ionic liquids (RTILs) have attracted considerable attention due to their exceptional properties in terms of high ionic conductivity, wide electrochemical windows, low volatility and low flammability [1, 2] . With such features, RTILs have been largely investigated as electrolytes for electrochemical applications such as the electrodeposition of electropositive metals [3, 4] , light emitting electrochemical cells [5] , photoelectrochemical cells [6] , electrochemical capacitors [7] , fuel cells [8] and batteries [9] . To date, the majority of RTIL which have been employed contain organic cations, such as quarternary ammonium [10] , pyridinium [11] , pyrrolidinium [12] , pyrazolium [13] , piperidinium [14] and particularly imidazolium [15] -anion has been found to be particularly effective in producing RTILs having low viscosity, high conductivity and high electrochemical stability [14, 15] . These properties have been used to enhance the conductivity of poly(ethyleneoxide) (PEO)-LiNTf 2 based solid polymer electrolytes (SPEs). The addition of a series of N,N-alkyl,methylpyrrolidinium bis (trifluoromethanesulfonyl)imide RTILs was found to increase the ionic conductivity these SPEs above 10 -4 S cm -1 at room temperature without any decrease of the electrochemical stability window of the polymer electrolyte [2, 12] .
Although the ionic conductivity is improved in general by adding of RTILs into polymer matrix, the choice of ion-conductive polymers is of importance. Among the polymers that found to be useful to form such electrolytes include polyacrylonitrile (PAN) [19] , poly(vinyl chloride) (PVC) [20] , polyanaline (PAn) [21] and polythiophenes (PT) [22] . However, some of the polymers showed relatively poor ambient conductivity (about 10 -8 S cm -1 ) due to their high crystallinity, e.g. PEO, widely studied as the classical polymer matrix for SPEs [23, 24] . Therefore, significant effort has been undertaken in order to modify the polymer matrix in order to generate an amorphous system which has improved interfacial stability with electrode. In present study, the introduction of RTILs incorporated with LiCF 3 SO 3 and MG 49 films were investigated using electrochemical impedance spectroscopy (EIS) and FT-IR.
METHOD AND METHODOLOGY
49% PMMA grafted with natural rubber was commercially available as MG 49 (Green HPSP Co. Ltd.). Lithium trifluoromethanesulfonate (LiCF 3 SO 3 ) (Sigma-Aldrich), dichloromethane (DCM) and tetrahydrofuran (THF) (Fischer Scientific) were used as received. 1-Butyl-1-methylpyrrolidinium bis(trifluoromethanesulfonyl)imide [C 4 mPyrr][NTf 2 ] ionic liquid was synthesized using previous method [1] .
Thin Film Preparation
MG 49 was dried under vacuum for 3 days at 50 o C before use and was cut into grain size. The dried and granulated material was dissolved in DCM using homogenizer and thereafter a solution of LiCF 3 SO 3 in THF was mixed with MG 49 solution at the required ratio followed by addition of [C 4 mPyrr][NTf 2 ] under continuous stirring. The resulting viscous solution was cast on a glass petri dish, and solvents were allowed to evaporate slowly at room temperature. The films were prepared by drying in vacuum oven for few days and stored in a dessicator before use.
Conductivity Measurements
The ionic conductivity of the polymer electrolytes was determined by means of electrochemical impedance spectroscopy (EIS) with stainless steel blocking electrodes. The impedance tests were carried out over the frequency range from 1 Hz to 100 kHz at amplitude of 10 mV using a potentiogalvanostatic PGSTAT 30 frequency response analyzer (Eco Chemie, The Netherlands). The film was sandwiched between two stainless steel disc electrodes (3.142 cm 2 ). The measurements were conducted at room temperature and the ionic conductivities of the polymer electrolytes were calculated based on the following equation:
The bulk resistance can be obtained from the impedance spectrum, and the thickness was measured after the impedance tests.
FT-IR Analysis
The FT-IR analyses were carried out at ambient temperature using Perkin-Elmer 2000 Spectrum spectrometer over the frequency range between 4000 and 400 cm -1 .
RESULTS AND DISCUSSION
The (MG49-LiCF 3 SO 3 ):[C 4 mPyrr][NTf 2 ] films remained homogenous even after prolonged storage times (>6 months) with no phase separation phenomenon, i.e. ionic liquid release was observed for the samples, thus suggesting a high physico-chemical stability of these SPE systems. [26] and NMR [27] and showed that a strong interaction exists. In the present case the presence of sharpening and shifting of the C=O bonds in MG49-LiCF 3 SO 3 in the presence of the [C 4 mPyrr][NTf 2 ] ionic liquid indicates that at least some of the Li + interacts with the MG49 and this interaction competes favourably with the ionic liquid-Li + interaction, which agrees with our previous finding [28] . The data from Transmittance %T
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